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Description 



This invention relates to image formation and is concerned with the formation of images directly from electronically 
composed digital sources. 

For many years it has been a long term aim in the printing industry to form printing images directly from an elec- 
tronically composed digital database i.e. by a so-called "computer-to-plate" system. The advantages of such a system 
over the traditional methods of making printing plates are: 

(i) the elimination of the costly intermediate silver film and processing chemicals; 

(ii) a saving of time, and 

(iii) the ability to automate the system with consequent reduction in labour costs. 

The introduction of laser technology provided the first opportunity to form an image directly on a printing plate 
precursor by directing a laser beam at sequential areas of the plate precursor and modulating the beam so as to vary 
its intensity. In this way, radiation sensitive plates comprising a high sensitivity photocrosslinkable polymer coating 
have been exposed to water cooled UV argon-ion lasers and electrophotographic plates having sensitivity stretching 
from the visible spectral region into the near infra-red region have been successfully exposed using low powered air- 
cooled argon-ion and semiconductor laser devices. 

Imaging systems are also available which involve a sandwich structure which, on exposure to a heat generating 
infra-red laser beam, undergoes selective (image-wise) delamination and a subsequent transfer of materials. Such so- 
called peel-apart systems are generally used as replacements for silver halide films. 

Various thermographic imaging systems have been disclosed which provide a relief image on exposure to a heat 
generating light source. US Patent No. 3,580,719, for example, describes a thermographic recording process which 
allows information to be reproduced by exposing to a mainly visible light image a recording layer containing a normally 
water soluble polymer which is substantially insensitive to visible light but when heated undergoes a loss in its normal 
solubility in aqueous solvents, and treating the exposed layer with an aqueous solvent in order to remove unexposed 
soluble areas, thereby leaving a relief image in the exposed areas. The recording layer additionally contains a finely 
divided substance that absorbs and converts visible radiation into heat. The range of polymers having applicability in 
this process is necessarily limited, however, and those available are generally not suited to the specialised demands 
of lithographic printing. 

An alternative thermographic recording technique is disclosed in Japanese Unexamined Patent No 60-068 992 
wherein a recording layer is provided which comprises a particulate resin of which the surface is hydrophilic and the 
inside part is hydrophobic; the layer also includes a colouring agent. Image formation is achieved by patternwise ex- 
posure of the recording layer to a YAG laser, or other similar source of radiation, whereby the particulate form is elim- 
inated and an image is formed in the exposed areas, allowing removal of the non-image areas in the background by 
treatment with aqueous alkaline media. Formation of the image areas apparently relies on physical coalescence of the 
particles, with no suggestion of chemical reaction between the components. The resulting images are, therefore, likely 
to exhibit limited hardness and poor durability during printing operations. 

According to the present invention, there is provided a method for image formation which comprises: 

(a) providing a radiation sensitive plate which comprises a substrate coated with: 

(I) a layer which includes a reactive grouping whereby it undergoes insolubilisation at elevated temperature 
and/or on exposure to radiation, and 

(ii) a substance capable of strongly absorbing radiation to produce heat, 

(b) imagewise exposing the radiation sensitive plate to a beam of high intensity radiation, by directing the radiation 
at sequential areas of the coating and modulating the radiation, 

(c) developing the imagewise exposed plate with aqueous medium to leave an image on the substrate, and 

(d) insolubilising the image, 

characterised in that the layer comprises (1 ) a disperse phase comprising a water-insoluble heat-softenable component 
A, and (2) a binder or continuous phase comprising a component B which is soluble or swellable in aqueous preferably 
aqueous alkaline medium, at least one of components A and B including the reactive grouping or precursor therefor 
and said substance is contained in either the same layer as components A and B, or in a separate but adjacent layer' 
whereby the radiation causes at least partial coalescence of said areas to form said image 

The plate may contain one or more of said layers and/or one or more additional layers so as to increase adhesion 
to the substrate, improve resistance to abrasion, or to improve the performance of the system in other respects 
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The componentsAandBare preferably powers ^or oligomers at ^ 
ings or precursors, thus providing a system in which at least one of the following conditions is fulfilled. 

a) Component A is crosslinkable; 
5 b) Component B is crosslinkable; 

c) Component A reacts with component B to form a crosslinked structure; 

d) Component A is a mixture of materials A1, A2. A3, etc. which are erther mutually reactive and/or react w,th 
^polm B is a mbrture of materials B1. B2. B3, etc. which are erther mutually reactive and/or react with 

10 component A. 

tamed oi meal ct plastics material. In the case wttere the imago k » be as a prang nege, the »bslrata * 
^C^T^eirSrS'Shpone™. Aa* B. The *co*eoe. p.*. e„c ^ 

predispersed pigmentary material added to the composition as the radiat.on-absorb.ng •**™V 

m nractice it is desirable to select components such that the components of the coating w.ll not react sumciemy 
und ^JSSSSLm to hinder the imaging and development processes, but will 
SI temperatures to give a durable, solvent resistant image. This lack of react.v.ty at amb,ent emperature may 
SSSS reals groups being present each in ^^^XZ^ ZZ 
lescence- thus premature reaction is effectively prevented by the use of separate phases, n the alternative, , roomy 
ma^be achieved by the incorporation of a system such that commencement of react.on only occurs on reaching and 
rxceedinoaspecified threshold temperature. The component A is an oleophilic polymer or oligomer, preferably having 
3£ ^frSng temperature (MFT) above ambient temperature, and it may be an addition copolymer com- 
pZTZU deTed fromone or more monomers whfch may. by way of illustration, be selected from one or more 
so groups from each of (i) and (ii) below: 

(i) Styrene. substituted styrenes. esters of (meth)acrylic acid, vinyl halides, (meth)acrylonttrile, vinyl **** 
n Glvcidy (meth)acrylate. ally) glycidyl ether, ally! (meth)acrylate. chloromethylstyrene, .socyanate and blocked 
sSnSe fSS materiate e.g. isocyanatoethyl methacrylate and rts phenol blocked derivative, am.no func- 

Cyanamid), N-methylol acrylamide and its derivatives. 

Alternatively, component A may be a bisphenol A epichlorohydrin epoxy resin or other suitable epoxy W«J- 
taining polymer or may be derived from a condensation polymer such as a polyester or polyurethane w,th (optionally 
40 blocked) reactive side or terminal groups. eaoabie of 

The component B is preferably polymeric and contains carboxylic acid, sulphonamido, or other groups capable oi 
conferring solubility, or at least swellability. in aqueous solutions. Particularly suitable materials for component (B) are. 

(i) copolymers derived from the copolymerisation of one or more ethylenically unsaturated carboxylic acids with 
45 one or more of styrene, substituted styrenes. (meth)acrylate esters, (meth)acrylonrtr.le or vinyl acetate, 

Z dicarboxylic acid half-esters of hydroxyl group-containing polymers, such as phthalic. succinic or male* aod 
half esters of a polyvinyl acetal and, in particular, of a polyvinyl butyral; and 

W alkyl or aralkyl half esters of styrene- or alky, vinyl ether-malefc anhydride copolymers, in particular alkyl half 
esters of styrene-maleic anhydride copolymers such as Scripset 540 (Monsanto). 

When component B comprises a mixture of components B1 . B2, B3, etc.. at least one of these components must 
be polymeric. Z other components may also be polymeric, but may additionally include non-polymeric crossWang 
agents for example azides, low molecular weight polyepoxides or. most preferably, melamme crossl.nk.ng agents such 
as hexamethoxymethyl melamine. u.:-..^ 

The continuous and discontinuous phases may be prepared using core-shell polymer.sat.on techniques as de- 
scribed in our earlier European Patent Specification No. 0 514 145-A, or may be obtained by simple mains , of compo- 
n nts A and B after particle formation. The weight ratio of component B to component A may be in the range of from 
1 : 20 to 20:1 , and preferably is in the range of from 1 :9 to 1 :1 . 
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The layer may be formed on the substrate using either aqueous or non-aqueous vehicles, or mixtures thereof, in 
order to obtain a radiation sensitive plate. It is important, however, that component A should be insoluble in the chosen 
vehicle or mixture. 

In an embodiment, the source of the high intensity radiation is a laser operating in the ultra-violet, visible or infra- 
red region of the spectrum. Red and infra-red light emitting lasers are preferred, for example the semiconductor or 
diode lasers typical of which is the gallium aluminium arsenide laser which operates in the 750-870 nm region. 

The radiation-absorbing substance may be present in the same layer or layers as components A and B, or it may 
be present in a separate but adjacent layer. Examples of suitable laser radiation absorbing substances are carbon 
black and graphite and phthalocyanine, croconium and squarylium type dyestuffs, and mixtures of these products. 

The radiation-absorbing substance is present in an amount which is effective to cause some coalescence of the 
coating under the influence of the high intensity radiation. Generally the radiation absorbing substance will constitute 
from 2.0 to 80%, by weight, of the coating. 

Preferred developers for selectively removing the non-coalesced material in the non-image areas are aqueous 
alkalis, such as solutions of ethanolamine and sodium metasilicate, an alkaline phosphate such as sodium phosphate 
or an alkali metal hydroxide in water. 

The following examples illustrate the invention: 

EXAMPLE 1 

To a 500 ml flanged flask equipped with condenser, mechanical stirrer, and N 2 inlet/exit was charged 250 mi of 
distilled water, 1.5 g of sodium lauryl sulphate and 0.75 g of ammonium persulphate. The temperature was raised to 
70 9 C and a nitrogen blanket was applied. 71 .2 g of styrene and 3.744 g of glycidyl methacrylate were mixed together 
and pumped into the aqueous surfactant solution so that the addition took V/> hours. 

The pump was washed through with 50 ml of distilled water and the mixture was maintained, with stirring under 
N 2 at 70°C for a further two hours. 

The resultant latex had a monomer content of < 0.01%, a particle size < 300 nm and a solids content of 20% 

50 g of an 8% w/w solids content coating mixture was prepared from: 

12 g of the polymer dispersion; 

9.75 g of a 16.4% solids Microlith Black CWA dispersion; 

(prepared by stirring Microlith Black CWA pigment (a carbon black pigment) from Ciba Geigy Pigments, Manchester 

UK with H 2 0/Isopropanol and then adding ammonia); 

13.25 g distilled water; 

15 g IPA (isopropyl alcohol) 

and was coated onto a grained and anodised aluminium substrate to give a coat weight of 0.9 gm-2 after drying In this 
case, component A was a styrene/glycidyl methacrylate copolymer and component B was the alkali-soluble binder 
associated with the carbon black pigment. The plate was exposed by an array of 32 x 100 mW laser diodes (Creo 
Products Inc. Burnaby, Canada) at a nominal 10 jim beam width to effect at least partial coalescence of the particles 
in the layer in the radiation -struck areas. 

A very high quality image was obtained after development in a sodium metasilicate based developer (Unidev from 
DuPont-Howson) to remove the non-coalesced areas of the layer. 

The plate was baked for two minutes at 200°C, then finished with an acidified solution of an anionic surfactant 
(Unifm, from DuPont-Howson). The plate had developed good resistance to solvents such as toluene and 1 -methoxy- 
2-propanol and gave in excess of 100,000 copies on a web offset press. 

The obtained plates were very stable on storage, i.e. they could still be imaged and decoated many months after 
preparation. The baking response was not diminished significantly. 

EXAMPLE 2 

Example 1 was repeated except that the plate was treated with a pre-bake solution (Thermotect, from DuPont- 
Howson) prior to baking for two minutes at 200>C. Again, a storage-stable plate, showing good resistance to solvents 
and excellent run length, was obtained. 

EXAMPLE 3 

Example 1 was repeated except that 3 g of bromotrichloromethane was added to the monomers before the addition 
Excellent image quality and solvent resistance was again obtained. 
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EXAMPLE 4 

This example illustrates the use ot a two layer system. 

The coating mixture prepar d in Example 1 was coated onto a grained and anodised aluminium substrate to give 
a coat weight of 0.4 gov* after drying. This was overcoated wrth 1.0 gnr 2 (as measured after drying) of the lat x 
prepared in Example 1. The plate was exposed as in Example 1 to give an excellent image that was baked for two 
minutes at 200°C. 

EXAMPLE 5 

To a 500 ml flanged flask equipped with a condenser, mechanical stirrer, thermometer, a nitrogen inlet/outlet and 
two monomer feed tubes was charged 250 ml of distilled water, 1 .5 g of sodium lauryl sulphate, 0.9 g of ascorbic acid 
and 1 48 g of potassium persulphate. The temperature was raised to 35°C and a nitrogen blanket was applied. Simul- 
taneously a mixture of 71 .2 g styrene and 3 g bromotrichloromethane (feed 1 ) and a solution of N-methylolacrylamide 
(3 8 g of a 10% solution in distilled water) (feed 2) were added at such a rate that the additions of feeds 1 and 2 were 
completed at the same time over Yh hours. The mixture was maintained with stirring under nitrogen at 70 8 C for a 
further 2 hours The resultant latex was of fine particle size and had a solids content of 20%. 

The resultant latex was blended with an equal quantity of the latex prepared in Example 1 to give a crossimking 
system. 50 g of a coating solution was prepared from: 

12 g of the above latex blend; 

9.75 g of a 16.4% solids Microlith Black CWA dispersion; 
13.25 g distilled water; 
15 g isopropyl alcohol; 

and was coated onto a grained and anodised aluminium substrate to give a coat weight of 0.9 gnrr 2 after drying. The 
plate was exposed, developed and baked as in Example 1 . 

EXAMPLE 6 



In a 500 ml flask equipped as in Example 1 were placed 43 ml of Carboset XL37 (alkali soluble carboxylated acrylic 
resin, available from B.F Goodrich, 35% solids dispersion). 200 ml of distilled water and 1 0 ml of 25% NH 3 were added 
and the mixture was stirred until clear. 0.9 g ascorbic acid and 1.48 g of potassium persulphate were added. 

A mixture of styrene (71.21 g), glycidyl methacrylate (3.744 g) and bromotrichloromethane (3 g) was added and 
35 the temperature raised to 35°C under an atmosphere of nitrogen. The temperature was maintained at 35°C for seven 
hours. A fine particle size latex of low monomer content was obtained. The solids content was 25% w/w. 

A 9% solids dispersion was prepared by mixing 21 .6 g of the above dispersion with 21 .95 g of a 16.4% Microlith 
Black CWA dispersion. 6.45 g of H 2 0 and 50 g IPA were added to the mixture which was then coated onto a grained 
and anodised aluminium substrate to give a coat weight of 0.9 gnrr 2 alter drying. In this case, component A was a 
40 styrene/glycidyl methacrylate copolymer, and component B was the combination of the carboxylated. acrylic resin 
associated with component A as the shell material, and the alkali-soluble binder associated with the carbon black 
pigment. The plate was exposed as in Example 1 to give an excellent image which after baking at 200°C for two minutes 
gave greater than 100,000 impressions on a web offset press. The plates were stable on storage and the baking 
response was not diminished after many months. 
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EXAMPLE 7 



414 ml of distilled water were placed in a 2 1 flask equipped with stirrer, condenser, thermometer and N 2 inlet/exit. 
To the stirred water were added 85.8 ml of Carboset XL37. Then 16 ml of 25% aqueous ammonia were added. When 

so a crystal clear solution was obtained, 150 g of styrene were added, followed by 1 .5 g of ammonium persulphate in 10 
ml distilled water. The mixture was maintained at 65°C with vigorous stirring for a period of four hours to give a final 
product of solids content 25% w/w, with a particle size of less than 0.5 u/n and a residual monomer content of 0.05% 
w/w. The final product was a core-shell dispersion composed of particles comprising a core of polystyrene and a shell 
of the carboxylated acrylic copolymer. 

55 12 g of the core shell dispersion was mixed with 12.2 g of a 16.4% w/w Microlith Black CWA dispersion, 0.1 g 

Cymel 300 (Hexamethoxymethyl melamine from Cyanamid), 2.25 g distilled wat r and 25 g of IPA The material was 
coated to give a 0.9 gnr 2 layer (as m asured after drying) on a grained and anodised aluminium substrate. In this 
instance, component A was polystyrene, and component B was the combination of the carboxylated acrylic resin as- 
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sociated with component A as the shell material, the binder associated with the carbon black pigment, and the hex- 
amethoxymethyl melamine crosslinking agent. The plate was exposed as in Example 1 and decoated with an aqueous 
solution of monoethanoiamine (Electrosol 85, from DuPont-Howson) and baked for two minutes at 200°C. A very good 
quality image was obtained which showed exceptional solvent resistance. 

s 

EXAMPLE 8 

414 cm 3 of distilled water was placed in a 2€ flask equipped as in Example 1 . 

85.8 cm 3 of Carboset XL37 and 16 cm 3 of 25% aqueous ammonia was added to the stirred water. When a clear 
io solution was obtained 130 g of styrene, 20 g of Cylink IBMA Monomer (N-(isobutoxymethyl)acrylamide - supplied by 
American Cyanamid Company, Wayne, New Jersey) and 6 g of bromotrichloromethane were added as a mixture. 1 .5 
g of ammonium persulphate in 1 0 cm 3 of water was added and the mixture was stirred for six hours at 65°C under an 
atmosphere of nitrogen. 

50 g of a coating solution was prepared by adding: 

75 

11 g of the above dispersion; 

11 g of 16.4% w/w Microlith Black CWA; 

15.5 g distilled water; 

12.5goflPA 

20 

and coated on a grained and anodised aluminium substrate to give a coat weight of 0.9 grrr 2 after drying. In this 
example, component A was a copolymer of styrene and N-(isobutoxymethyl)acrylamide, and component B was the 
combination of the carboxylated acrylic resin associated with component A as the shell material, and the binder asso- 
ciated with the carbon black pigment. The plate was exposed as in Example 1 and decoated with a sodium metasilicate- 
2S based developer to give an excellent quality image. After baking the material for two minutes at 200°C the solvent 
resistant image was gummed and gave excellent durability when used on a web offset press. 

The plates were storage stable and the baking response of imaged and decoated plates was not significantly 
diminished after many months storage. 

30 EXAMPLE 9 

Example 1 was repeated but the monomer mixture was now 7.5 g of Cylink IBMA and 67.5 g of styrene. Thus, 
component A in this case was a copolymer of styrene and N-(isobutoxymethyl)acrylamide, and component B was the 
alkali-soluble binder associated with the carbon black pigment. Excellent results were obtained. 

35 

EXAMPLE 10 

Example 1 was repeated except that 3 g of Bisomer SEM (ammonium sulphato ethyl methacrylate aqueous solution 
from International Speciality Chemicals) was added. Components A and B were thus as in Example 1 , but the incor- 
40 poration of this reactive copolymerisable surfactant improved the colloidal stability of the latex - especially to alcohol 
additions and to coating aids. 

EXAMPLE 11 

45 A blocked isocyanate was prepared by reacting methyl ethyl ketone oxime with isocyanatoethyl methacrylate in 

anhydrous toluene. 

10 g of the purified adduct were copolymerised with 65 g of styrene under identical conditions to those used in 
Example 1 . 

A 20% solids dispersion of the polymer was obtained. 
50 A pigment dispersion was prepared by ball milling the following materials for forty hours 

Acrylsol 1-62 (hydroxy and carboxy functional acrylic resin as 
55 aqueous colloidal dispersion, 50% solids, available from 
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Rohm and Haas, Philadelphia) 
FW2 carbon black (Degussa) 

5 

Tri ethyl amine 
Distilled Water 

10 A coating was prepared from a dispersion consisting of: 

13.5 g of the latex as prepared above; 
14 g pigment dispersion as prepared above; 
10 g distilled water; 
is 12.5 glPA; 

This was coated on to a grained and anodised substrate to give a coat weight of 0.9 gnr 2 after drying. In this 
example, component A was a copolymer of styrene and the methyl ethyl ketone oxime/isocyanatoethyl methacrylate 
adduct, and component B was the hydroxy and carboxy-functional acrylic resin. 
20 After exposing as in Example 1 an excellent image was obtained. The image was highly solvent resistant after 

baking for two minutes at 200°C. 

EXAMPLES 12-21 

2S Examples 1-10 were repeated except that an equivalent amount of the Acrylsol I-62® stabilised carbon black was 

used in place of Microlith Black CWA, with the consequent effect on the composition of component B. Excellent results 
were obtained. 

EXAMPLES 22-25 

30 

Examples 1-4 were repeated except that half of the styrene was replaced by methyl methacrylate producing a 
styrene/methyl methacrylate/glycidyl methacrylate copolymer as component A. Good results were obtained. 

EXAMPLES 26-29 

35 

Examples 1-4 were repeated except that half of the styrene was replaced by a 1:1 mixture of acrylonitrile and 
methyl methacrylate, producing a styrene/acrylonitrile methyl methacrylate/glycidyl methacrylate copolymer as com- 
ponent A. 

40 EXAMPLES 30-33 

Examples 1 -4 were repeated except that half of the styrene was replaced by a 1 :1 mixture of methyl methacrylate 
and butyl methacrylate, producing a styrene/methyl methacrylate/butyl methacrylate/glycidyl methacrylate copolymer 
as component A. 

45 

EXAMPLE 34 

A solution of SQS (squarylium dye) in I PA was used in conjunction with the core shell latex of Example 6. Good 
results were obtained. The SQS acted as the IR absorbing component and was prepared as described in US Patent 
so 4,508,811. 



Claims 

ss 1 . A method of forming an image which comprises: 

(a) providing a radiation sensitive plate which comprises a substrate coated with: 



40 g 
20 g 
4 g 
250 g 
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(i) a layer which includes a reactive grouping whereby it undergoes insolubilisation at elevated temperature 
and/or on exposure to radiation, and 

(ii) a substance capable of strongly absorbing radiation to produce heat, 

(b) imagewise exposing the radiation sensitive plate to a beam of high intensity radiation, by directing the 
radiation at sequential areas of the coating and modulating the radiation, 

(c) developing the imagewise exposed plate with aqueous medium to leave an image on the substrate, and 

(d) insolubilising the image, 

characterised in that the layer comprises (1 ) a disperse phase comprising a water-insoluble heat softenable com- 
ponent A and (2) a binder or continuous phase comprising a component B which is soluble or swellable in aqueous, 
preferably aqueous alkaline, medium, at least one of components A and B including the reactive grouping or 
precursor therefor, and said substance is contained in either the same layer as components A and B, or in a 
separate but adjacent layer, whereby the radiation causes at least partial coalescence of said areas to form said 
image. 

2. A method as claimed in claim 1 wherein components A and B form a core-shell system. 

3. A method as claimed in claim 1 or 2 wherein component A comprises one or more oleophilic polymers or oligomers, 
20 at least one of which contains reactive groupings or precursors. 

4. A method as claimed in claim 3 wherein component A comprises one or more addition copolymers comprising 
residues derived from one or more monomers selected from each of: 
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(i) styrene, substituted styrenes, esters of (meth)acrylic acid, vinyl halides, (meth)acrylonitrile, vinyl esters; and 

(ii) glycidyl (meth)acrylate, ally! glycidyl ether, allyl(meth)acrylate, chloromethylstyrene, isocyanate' and 
blocked isocyanate functional materials, amino functional monomers, methacrylamido glycolate methyl ether, 
N-methylol aery lam ide and its derivatives. 

5. A method as claimed in claim 3 wherein component A comprises an epoxy or polyether resin, or a derivative of a 
polyester or a polyurethane resin. 

6. A method as claimed in any preceding claim wherein component B comprises a polymer containing groups capable 
of conferring solubility or swellability in aqueous solutions. 

7. A method as claimed in claim 6 wherein component B contains carboxylic acid or sulphonamido groups. 

8. A method as claimed in claim 7 wherein component B comprises a copolymer derived from the copolymerisation 
of one or more ethylenically unsaturated carboxylic acids with one or more of styrene, substituted styrenes, (meth) 
acrylate esters, (meth)acrylonitrile or vinyl acetate. 

9. A method a claimed in claim 7 wherein component B comprises a dicarboxylic acid half-ester of a hydroxyl group 
containing polymer. 

10. A method as claimed in claim 7 wherein component B comprises a phthalic, succinic or maleic acid half ester of 
a polyvinyl acetal. 

11. A method as claimed in claim 10 wherein the polyvinyl acetal is polyvinyl butyral. 

12. A method as claimed in claim 7 wherein component B comprises an alky! or aralkyl half ester of a styrene or alkyl 
vinyl ether-maleic anhydride copolymer. 

13. A method as claimed in any preceding claim wherein the weight ratio of component B to component A is in the 
range of from 1 :20 to 20: 1 . 

14. A method as claimed in any preceding claim wherein the radiation absorbing substance comprises carbon black, 
graphite or phthalocyanine, croconium or squarylium type dyestuffs. 
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Patentanspruche 

1 . Verfahren zur Erzeugung eines Bildes, welches auf weist: 

(a) Vorsehen einer strahlenempfindlichen Platte, welche ein Substrat aufweist, welches beschichtet 1st mit: 

(i) einer Schicht, welche eine reaktive Gruppierung einschlieGt, aufgrund welcher sie bei erhohter Tern- 
peratur und/oder Strahlenexposition einer Unldslichkeit unterworfen ist, und 

(ii) einer Substanz, welche in der Lage ist zur Erzeugung von Warme stark Strahlung zu absorbieren, 

(b) bildweises Exponieren der strahlenempfindlichen Platte durch einen Strahl hochintensiver Strahlung durch 
Richten der Strahlung auf aufeinanderfolgende Bereiche der Beschichtung und Modulation der Strahlung, 

is (c) Entwickeln der bildweise exponierten Platte, um ein Bild auf dem Substrat zu hinterlassen, und 

(d) Unloslichmachen des Bildes, 

dadurch oekennzeichnet , daQ die Schicht (1) eine disperse Phase enthalt, welche eine wasserunlosliche unter 
20 Warme erweichende Komponente A und (2) ein Bindemittel oder eine kontinuierliche Phase mit einer Komponen- 

ten (B) aufweist, welche in einem wassrigen, vorzugsweise wassrig alkalischen, Medium loslich oder aufquellend 
ist wobei wenigstens eine der Komponenten A und B die reaktive Gruppierung oder ein Ausgangsmaterial daf ur 
einschlieBt und die Substanz entweder in derselben Schicht wie die Komponenten A und B, oder in einer geson- 
derten, jedoch angrenzenden Schicht enthalten ist, wodurch die Strahlung wenigstens eine teilweise Koaleszenz 
25 der Bereiche bewirkt, um das Bild zu erzeugen. 

2. Verfahren nach Anspruch 1 , bei welchem die Komponenten A und B ein Kern-Hulle-System bilden. 

3 Verfahren nach Anspruch 1 oder 2, bei welchem die Komponente A einen oder mehrere oleophile Polymere oder 
30 Oligomere enthalt, von welchen wenigstens eine reaktive Gruppen oder Ausgangsmaterialien dafur enthalt. 

4. Verfahren nach Anspruch 3, bei welchem die Komponente A eine oder mehrere Zusatz-Copolymere enthalt, wel- 
che Reste eines oder mehrerer Monomere enthalt, welche ausgewahlt sind aus: 

35 (i) Styrol, substituierte Styrole, Ester der (Meth)Acrylsaure, vlnylhalide, (Meth)Acrylnitril, vlnylester; und 

(ii) Glycidyl(Meth)Acrylat, Aliyl-Glycidyl-Ather, Allyl (Meth)Acrylat, Chlormethylstyrol, Isocyanat- und blockierte 
Isocyanat-Funktionsmaterialien, Amino-Funktionsmonomere, Methacrylamido-Glycolat-Methyl-Ather, N-Me- 
thylol-Acrylamid und seinen Derivaten. 

40 

5. Verfahren nach Anspruch 3, bei welchem die Komponente A eine Epoxy- oder Polyather-Harz, oder ein Denvat 
eines Popyester oder ein Polyurethan-Harzes aufweist. 

6. Verfahren nach einem der vorhergehenden Arfspruche, bei welchem die Komponente B ein Polymer aufweist, 
45 welches Gruppen enthalt, welche in wassrigen Losungen Loslichkeit oder Schwellbarkeit erteilen. 

7. Verfahren nach Anspruch 6, bei welchem die Komponente B Carboxylsaure oder Sulphonamido-Gruppen enthalt. 

8. Verfahren nach Anspruch 7, bei welchem die Komponente B ein Copolymer enthalt, welches aus der Copolyme- 
50 risation eines oder mehrerer athylenisch-ungesattigter Carboxylsauren mit einem oder mehreren Styroten, sub- 

stituierten Styrolen, (Meth)Acrylatestern,(Meth)Acrylnitril oder Vmylacetat abgeleitet ist. 

9. Verfahren nach Anspruch 7, bei welchem die Komponente B einen Dicarboxylsaure-Halbester eines eine Hydro- 
xylgruppe enthaltenen Polymers aufweist. 

55 

10. Verfahren nach Anspruch 7, bei welchem die Komponente B einen Halbester der Phthalsaure, der Bemstemsaure 
oder der Maleinsaure eines Polyvinylacetals aufweist. 
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11. Verfahren nach Anspruch 10, bei welchem das Polyvinyl-Acetal Polyvinyl-Butyral ist. 

12. Verfahren nach Anspruch 7, bei welchem die Komponente B ein Alkyl- oder Aralkyl-Halbester eines Styrols Oder 
Alkyl-Vinyl-Ather-Malein-Anhydrid-Copolymersaufweist. 

13. Verfahren nach einem der vorhergehenden Anspruche, bei welchem das Gewichtsverhaitnis der Komponente B 
zu der Komponente A im Bereich von 1 :20 bis 20:1 liegt. 

14. Verfahren nach einem der vorhergehenden Anspruche, bei welchem die strahlenabsorbierende Substanz Ruf3, 
Graphit Oder einen Farbstoff vom Typ Phthalocyanin, Croconium oder Squarylium enthalt. 



Revendications 

1. Un proc6d6 de formation d'une image qui comprend le fait de : 

(a) cr6er une plaque sensible au rayonnement et qui comprend un substrat revdtu : 

(i) d'une couche qui comprend un groupement r6actif de sorte qu'elle subit une insolubilisation a temp6- 
rature 6lev6e et/ou a I'exposition a un rayonnement, et 

(ii) d'une substance capable d'absorber fortement un rayonnement pour produire de la chaleur, 

(b) exposer la plaque sensible au rayonnement a un faisceau de rayonnement de haute intensity en dirigeant 
le rayonnement au niveau de zones sequentielles du revdtement et en modulant le rayonnement, 

(c) developper la plaque exposed a I'aide d'un milieu aqueux afin de laisser une image sur le substrat, et 

(d) rendre insoluble I'image, 



caract6ris6 en ce que la couche comprend (1) une phase de dispersion comportant un compos6 A insoluble a 
I'eau et devenant mou a la chaleur, et (2) un liant ou une phase continue comprenant un compose" B qui est soluble 
ou gonflable dans un milieu aqueux, de preference un milieu alcalin aqueux, au moins un des composes A et B 
comprenant le groupement ou ie prdcurseur rSactif correspondant, et ladite substance est contenue soit dans la 
meme couche que les composed A et B, soit dans une couche separSe mais voisine, de sorte que le rayonnement 
provoque une coalescence au moins partielle desdites zones pour former ladite image. 

2. Un proc6d<§ tel que revendique" a ia revendication 1 , dans lequel les composes A et B forment un systeme a noyau- 
coquille. 



3. Un procdde tel que revendiqud a la revendication 1 ou 2, dans lequel le compose A comprend un ou plusieurs 
polymeres ou oligomeres oleophiies, dont au moins un contient des groupements ou des pr6curseurs reactifs. 

4. Un proc6d6 tel que revendique a la revendication 3, dans lequel ie compose A comprend un ou plusieurs copo- 
lymeres d'addition comportant des r6sidus d6riv6s d'un ou plusieurs monomeres choisis parmi : 

(i) le styrene, les styrenes substituds, les esters de I'acide (m6th)acrylique, les halogenures de vinyle, le (meth) 
acrylonitrile, Tester de vinyle ; et 



(u) le (m6th)acrylate de glycidyle, Tether d'allyl glycidyle, le (meth)acrylate d'allyle, le chloromethyistyrene, les 
matieres fonctionnelles a base d'isocyanate et d'isocyanate bloqu6, les monomeres a fonction amino, l'6ther 
de mStacrylamido glycolate m6thyl, I'acrylamide de N-methylol et ses d6riv6s. 

5. Un proc6d6 tel que revendique" a la revendication 3, dans lequel le compos6 A comprend une rdsine 6poxy ou de 
polyether, ou encore un derive d'un polyester ou une r6sine de polyurethanne. 

6. Un precede tel que revendique dans une revendication prec6dente quelconque, dans I quel le compose B com- 
prend un polymere contenant des group s capables de confdrer un caractere de solubility ou de gonflabilitd dans 
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des solutions aqueuses. 

7. Un procede tel que revendiqu6 a la r vendication 6, dans lequel le compost B contient des groupes d'acide car- 
boxy lique ou sulfonamido. 

8. Un procede tel que revendiquS a la revendication 7, dans lequel le compose B comprend un copolymere derive 
de la copolymensation d'un ou de plusieurs acides carboxyliques a insaturation Sthylenique avec un ou plusieurs 
produits parmi le styrene, les styrenes substitues, les esters de (meth) acrylate, le (meth)acry!onitrile ou Pacetate 
de vinyle. 

9. Un proc6de tel que revendique a la revendication 7, dans lequel le compose B comprend un demi-ester de I'acide 
dicarboxylique d'un polymere contenant un groupe hydroxyle. 

10. Un proced6 tel que revendiqu6 a la revendication 7, dans lequel le compos6 B comprend un demi-ester de I'acide 
phtalique, succinique ou mal£ique d'un ac6tal de polyvinyle. 

11 . Un procSde tel que revendique a la revendication 10, dans lequel I'acetal de polyvinyl est du butyral de polyvinyle. 

12. Un procSde tel que revendiqu6 a la revendication 7, dans lequel le compos6 B comprend un alkyle ou un demi- 
ester d'aralkyle d'un styrene ou d'un copolymere 6ther alkyle vinyl-anhydride maleique. 

13. Un procSde tel que revendique dans une revendication prec6dente quelconque, dans lequel le rapport ponderal 
du compost B au compose A est dans la gamme de 1 :20 a 20:1 . 

14. Un procede tel que revendiqu6 dans une revendication precedente quelconque, dans lequel la substance absor- 
bant le rayonnement comprend du noir de carbone, du graphite ou de la phtalocyanine, du croconium ou des 
teintures de type squarylium. 
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